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The Fixed Points of the Columnar Transposition Cipher
used. Relying on these two results, the 
paper contains a proven method to find
fixed points. This method again relies on 
the length of  the message and number of  
columns. It enables the user to check each 
possible column with a simple formula to 
determine the existence and location of  
fixed points. Finally, we include a theorem 
that classifies all nontrivial fixed points 
when C = 3.
     The columnar transposition cipher is 
an encryption method in which the
letters of  a message are written across a 
number of  columns. Then, one reads
down the columns to find the encrypted 
message. The number of  columns used
must be greater than one.
     For example, we will encrypt the 
message “Dinner is at five” using three
columns. We refer to tables like the one 
below as enciphering grids. We observe
that
The positions of  characters in the original 
message can be thought of  as a set, 
S = {0; 1; 2...L – 1} where L is the 
length of  the message. The columnar 
transposition cipher is a permutation, 
Q : S → S.
     This paper focuses on the location 
and existence of  the fixed points of  this 
permutation. There are two types of  
fixed points. A trivial fixed point always 
occurs in the upper left corner of  the 
enciphering grid. If  the bottom row 
of  the enciphering grid is full, then the 
character in the lower right position will
be a trivial fixed point. Nontrivial fixed 
points are any other fixed points that
occur, such as the letter “S” in the 
example above. These points are 
important because they are in the 
same position in the ciphertext and in 
the plaintext and are not simply at the 
beginning or end of  the message.
     In this paper, we include proofs of  
which columns cannot contain nontrivial 
fixed points. It also includes a proof  of  
the maximum number of  fixed points that 
can occur depending on the length of  
the message and the number of  columns 
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